The antioxidant level of commercial tinctures from three Lamiaceae plants, Salvia officinalis, Mentha piperita, and Melissa officinalis, have been determined by the Folin-Ciocalteu method, the 2.2-diphenyl-2-picrylhydracyl hydrate (DPPH) radical scavenging technique and ABTS assay. Total phenolic content was expressed as GAE (gallic acid equivalent) and ranged from 0.24 to 3.99 mg/mL. Antioxidant activity in the ABTS assay, calculated as TEAC (Trolox equivalent antioxidant capacity), ranged from 23.5 to 35.6 μmol Trolox/mL, while in the DPPH method, the EC 50 value ranged from 0.04 to 0.07 mL/assay. Radical scavenging activity was correlated with total phenolic content. Correlations between ABTS and F-C methods, DPPH and F-C methods and ABTS and DPPH methods were calculated. The obtained results can be useful as additional information about the antioxidant activity of galenical preparations.
Natural antioxidants play a very important role in the prevention of different diseases such as cancer, arteriosclerosis and neurodegenerative diseases [1] [2] [3] . Therefore, there is an increasing interest in the antioxidant effects of natural compounds from medicinal plants and pharmaceutical products for health [4] [5] [6] [7] [8] . In particular, a great number of different species and aromatic herbs have been investigated for their antioxidant activity [9, 10] . Lamiaceae plants are widely cultivated and mainly used in medicine and as culinary herbs. Salvia officinalis, one of the best known plants from the family, is rich in flavonoids (luteolin and apigenin glycoside), tannins (e.g., rosmarinic acid, caffeate oligomers) phenolic glycosides and triterpenes [11] [12] [13] [14] [15] [16] [17] [18] . Sage is frequently used by people suffering from gastrointestinal problems and excessive perspiration, as well as a gargle for inflammation in the mouth or throat [19] . Peppermint (Mentha × piperita) contains, for example, caffeic acid derivatives, flavonoids, phenolic acids, volatile oil, and terpenoids. Peppermint leaves have spasmolytic, analgesic and carminative activities [20, 21] . The leaves of lemon balm (Melissa officinalis), a herb found in southern Europe and the Mediterranean region, contain caffeate oligomers, flavonoids, terpenoids and volatile oil. Lemon balm has spasmolytic and sedative properties and is commonly used in the form of tea infusions [22] [23] [24] , and in extract form given orally to treat gastrointestinal troubles and nervous disorders One of the easiest forms of pharmaceutical formulation is either an alcoholic extract of leaves or other plant material. It is easy for production and usage by patients, and this, therefore, is a reason of its popularity. The pharmaceutical formulations, e.g. extracts or tinctures, have an impact on the pharmacokinetics, pharmacodynamics and the safety profile of medicaments.
The objective of this work was to evaluate the antioxidant activity of commercial alcoholic extracts of Salvia officinalis, Mentha piperita and Melissa officinalis and to correlate these results with their total phenolic content. All products were produced by pharmaceutical companies and can be obtained as OTC preparations in a dispensing pharmacy or herbal shop. This kind of galenical formulation is easily available on the market and is very popular among patients. Because of this it is worth confirming if it has antioxidative properties and in this way whether it can be of added benefit for health.
Total phenolic content and antioxidant activity:
The total phenolic content (TPC), determined by the Folin-Ciocalteau method, expressed in gallic acid equivalents (GAE), ranged from 2.12 (±0.03) to 3.00 (±0.03) for lemon balm samples, from 2.02 (±0.02) to 3.99 (±0.03) for sage samples, and from 0.24 (±0.01) to 0.80 (±0.02) for peppermint samples (Table 1 ). The average lowest phenol concentration was estimated for extracts from peppermint, while the highest was for sage preparations. Differences in total phenolic content between samples are due to the differences in the plant materials, and also might be caused by the method of production. Intractum is a galenical preparation obtained by extraction of fresh plant material with 70% ethanol in water after its stabilization, while tincture is a 70% ethanol extract produced from the dried plant material.
Two methods were used for antioxidant activity estimation. The results from the ABTS method are expressed as TEAC (Trolox equivalents antioxidant capacity) ( Table 2 ). According to this assay, the best antioxidant of all the tested preparations was the lemon balm samples. The lowest antioxidant properties were obtained for peppermint preparations.
The antioxidant properties of the tested preparations were correlated with total phenolic content ( Figure 1 ). The highest correlation was obtained for lemon balm (R 2 = 0.973), and the lowest for sage(R2 = 0.543). Positive correlations between antioxidant activity and phenol content were found suggesting that the antioxidant capacity of the analyzed products was due, to a great extent, to their polyphenols. The second method used for the estimation of antioxidant properties of the tested preparations was the DPPH radical scavenging assay. The results are expressed as EC 50 (mL/assay) ( Table 3 ). The lowest values were obtained for lemon balm and the highest for peppermint, which means that lemon balm preparations were stronger antioxidants in this test compared with the sage and peppermint samples.
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Radical scavenging activity from this test was also correlated with total phenolic content (Figures 2a,b ,c). The highest correlation was observed for peppermint preparations (R 2 = 0.9493).
Additionally, the correlation between ABTS and DPPH methods was estimated (Table 4 ). ABTS and DPPH radical scavenging activities correlated very well for lemon balm samples (R 2 =0.897), while for sage samples this correlation was the lowest (R 2 =0.364). Galenical preparations, based on traditional recipes, are produced in many countries. The pharmacological activity connected with the plant material can be extended also by their antioxidant properties, which are closely linked with the way of production -either extracts or tinctures.
The results obtained in the present study exhibit that high antioxidant and free radical scavenging activities depend both on the plant material and the form of the product. Therefore, studies on pharmaceutical preparations would be of great importance. Pharmaceutical products from Lamiaceae plants are widely used in medicine.Therefore, they seem to have additional benefits for health as antioxidants. Total phenols determination: Total phenolic content was determined spectrophotometrically according to the method of Singleton & Rossi [25] . Briefly, 250 µL of the galenical preparation as methanolic solutions were added to tubes. Next, 250 µL F-C reagent, 500 µL of saturated sodium carbonate and 4 mL of distilled water were added immediately. Samples were vortexed and left for 30 min. incubation at room temperature away from light. After 20 min incubation, the samples were centrifuged for 5 min at 4000 rpm. Supernatants were used for spectrophotometric determination at 725 nm. The assay was calibrated against gallic acid standard solutions of different concentrations (0.025 -0.15 mg/mL) and the results were expressed as GAE (gallic acid equivalents). Data presented are average of 3 measurements.
Experimental

Chemicals and reagents:
DPPH radical scavenging activity:
The experimental method followed that of Brand-Williams et al. [26] . A methanolic solution of DPPH (concentration 0.25 mg/mL) was prepared 2 h before the analysis and left at room temperature in the dark. 0, 20, 40, 60, 80, 100 μL of methanolic samples of each galenical preparation were added to tubes and filled with methanol to 100 μL. Next, 2 mL of methanol and 0.25 mL DPPH solution were added to all tubes, vortexed and left for 20 min in a dark place; the absorbance was then taken at 517 nm. Methanol was used as a blank solution.
Results are the average of 3 measurements.
ABTS radical scavenging assay:
Experiments were conducted according to Re at al. [27] , with small modifications. Trolox (2.5 mM) was prepared in methanol for use as a stock standard. Working standards were prepared daily on the dilution with methanol. ABTS and potassium persulfate were dissolved in distilled water to a final concentration: 7 mM and 2.45 mM, respectively. These 2 solutions were mixed and kept in the dark at room temperature for 16 h before use in order to produce the ABTS radical (ABTS .+ ). For the study of phenolic compounds, the ABTS radical solution was diluted with distilled water to an absorbance of 0.700 at 734 nm. 20 μL of methanolic samples of the galenical preparations (diluted 10, 20 or 30 times) or Trolox standards (final concentration 0.2 -1.757 μmol/mL) were added to 2 mL diluted ABTS•+ solution and the absorbance reading taken after mixing and a 6 min incubation at room temperature. Distilled water was used as blank solution. All determinations were carried out in triplicate. The percentage of inhibition of absorbance at 734 nm was calculated and plotted as a function of concentration of either antioxidants or Trolox. The results were expressed as TEAC (Trolox equivalents).
Statistical analysis:
All data were the average of triplicate analyses. Mean values, standard deviations (SD), medians, and both minimum and maximum contents of all achieved results have also been determined. Correlation analysis of antioxidant activity was carried out using the correlation and regression program in the Microsoft EXCEL program.
